REMARKS 

The Office Action dated June 24, 2004 has been received and carefully studied. 

By the accompanying amendment, claims 3-12, 26-32, 36-39 and 42 are cancelled without 
prejudice in accordance with the Examiner's requirement. 

The Examiner newly rejects claims 1, 18-25, 35 and 40 under 35 U.S.C. §103(a) as being 
unpatentable over Aidman et al. in view JP 11-167910. JP '910 is cited for its disclosure of a lead- 
acid battery separator with an interpole diameter dimension of less than 1 mm. The Examiner 
considers this to be "close enough" to the larger than 1 mm dimension recited in the instant claims. 

The Examiner is respectfully requested to reconsider his position. 

Throughout the reference, Aidman et al. expressly requires that the separator has to comprise 
"tortuosity and pores sufficiently small to substantially block penetration by metallic particles". 
However, a pore diameter of 1 mm would defeat this intended purpose of Aidman et al. of preventing 
the metallic particles from penetrating the separator. 

In addition, JP '910 in fact does not disclose openings having a diameter of 1 mm or less; the 
expression "an interpole dimension less than 1 mm" does not relate to the diameter of the openings in 
the separator. According to the Abstract, JP '910 seeks to solve the problem of providing a long- 
lived battery having a high output. According to lines 8 to 1 1 of the second column of the abstract, 
the battery of JP '910 provides a high output while having the same outside diameter size as known 
batteries by increasing the plate number. In order to take into account the increased danger of short 
circuits, which is due to the decreased plate separation, a silicon dioxide separator having small 
maximum pore diameters of 0.01 to 1 ym is provided in addition to the fibrous layer type separator. 
The expression "interpole diameter" thus relates to the distance between electrodes of different 
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polarity, not separator pore size. Therefore, JP '910 only discloses a separator consisting of a fibrous 
layer having a maximum pore diameter of 1 to 30 urn and a microporous film having a maximum 
pore diameter of 0.01 to 1 urn, and cannot lead the skilled artisan to the subject matter of these 
claims. 

The Examiner rejects claim 2 under 35 U.S.C. 103(a) as being unpatentable over Aidman et 
al. in view of JP '910, and further in view of Okada et al. Claim 2 is believed to be allowable by 
virtue of its dependence, for the reasons articulated above. 

The Examiner rejects claims 14-17 under 35 U.S.C. 103(a) as being unpatentable over 
Aidman et al. in view of JP '910, and further in view of Waterhouse. Claims 14-17 are believed to 
be allowable by virtue of its dependence, for the reasons articulated above. 

The Examiner rejects claims 33 and 41 under 35 U.S.C. 103(a) as being unpatentable over 
Aidman et al. in view of JP '910, and further in view of Fraser-Bell et al. Claims 33 and 41 are 
believed to be allowable by virtue of its dependence, for the reasons articulated above. 

The Examiner newly rejects claims 1, 18-25, 35 and 40 under 35 U.S.C. 103(a) as being 
unpatentable over Aidman et al. in view of newly cited Yata, et al., 2004/0048152. The Examiner 
states that Aidman et al. disclose a battery separator system including three layers in face-to-face 
relationship that include porous mats made of glass fibers and organic polymeric material for use in 
lead-acid batteries. The Examiner cites Yata et al. for its disclosure of a battery separator having a 
pore diameter of 5 mm or less or preferably having a diameter of 2 mm or less, and concludes that it 
would have been obvious to one skilled in the art to use the specific opening diameter of the separator 
of Yata et al. in the separator of Aidman et al. to help compensate a disadvantage that a slight short 
circuit easily occurs when the battery is manufactured or charged or discharged because the separator 
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has a comparatively large pore diameter and high porosity. 

The Examiner is respectfully requested to reconsider his position. 

Yata et al. do not relate to lead-acid batteries, but rather to non-aqueous secondary batteries 
and in particular, lithium ion type batteries (see, e.g., paragraphs [0001], [0002], [0020], [0025], 
[0026], [0080] and [0082] of Yata et al.). In paragraphs [0002], [0020] and [0025] of Yata et al. cited 
by the Examiner, lead-acid batteries are only mentioned for the purpose of delimitation as an example 
for aqueous secondary batteries. In fact, the cited paragraphs describe that there are considerable 
differences between aqueous secondary batteries, which are generally controlled per module, and 
non-aqueous secondary batteries, which are generally controlled on a cell-by-cell basis. Accordingly, 
Yata et al. are concerned with a type of secondary battery which is entirely different from lead-acid 
batteries and in which entirely different demands are placed on the separator. Due to the totally 
different structures of lithium ion and lead-acid batteries, a skilled artisan would not have taken the 
teachings of Yata et al. into consideration if he wanted to modify the separator of Aidman et ai. 

Even if the skilled artisan were to consider Yata et al., the separators as claimed would not 
have been arrived at, for the following reasons. 

It is apparent that the disclosure of Yata et al. is in part defective. Throughout the reference 
(with one exception indicated below), the correct length unit "ji m " has erroneously been replaced 
with "mm". For example, the battery described in paragraphs [0082] to [0092] has a thickness of 6 
mm (paragraph [0092]) and consists of 10 positive and 11 negative electrodes. However, according 
to paragraphs [0086] and [0087], the individual electrodes are already supposed to have a thickness of 
260 mm and 174 mm, respectively. The skilled artisan would immediately recognize that there is an 
error that requires correction. The skilled artisan will easily recognize that when taking the values of 
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the electrode thickness as ;miL_values, one obtains together with the case thickness of 0.5 mm (see 
paragraph [0090]) and a separator thickness of about 0.03 mm (see paragraph [0228]), the given 
battery thickness of 6 mm. The battery thickness itself appears to be realistic, because batteries of 
this thickness are described as being of the notebook type in paragraphs [0068], [0072], and [0073]. 
Similar obvious errors can be found throughout the document. The erroneous use of the unit "mm" 
is particularly apparent from paragraph [0179], according to which Table 1 shows the graphite 
particle diameter is given in jim. 

On this basis, the skilled artisan will easily understand that the pore diameter of the separator 
is not "5 mm or less or preferably 2 mm or less" as stated in paragraph [0259] relied upon by the 
Examiner in the rejection, but rather must be 5 um or less or preferably 2 or less. In paragraph 
[0259], the separator is referred to as being microporous, and it is explained that the pore diameter 
can be observed by an electron microscope. Obviously this does not make sense were the pore 
diameter 5 mm or less or preferably 2 mm or less. Finally, it is described in this paragraph that the 
microporous separator is used to compensate for the disadvantage that a short circuit easily occurs 
due to the use of a fibrous separator layer having relatively large pores, and that for this reason the 
pore diameter may not exceed a specific value, because it would otherwise be impossible to 
compensate for the above disadvantage. It is evidence that the rise of the occurrence of short circuits 
is high with a pore diameter as large as 5 mm. 

As further proof that the units used in Yata et al. are erroneous, submitted herewith is an 
excerpt from the corresponding published PCT application in Japanese. The above-mentioned values 
for thickness of the embodiment described in paragraphs [0084] to [0093] are highlighted, and clearly 
show the correct units. This suggests that the error in 2004/0048152 occurred during the translation. 
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One skilled in the art, immediately recognizing the error in units used, would not take the 
erroneous disclosure and use it to modify the primary reference. 

Notwithstanding the foregoing, assuming for the sake of argument that the skilled artisan 
somehow would not recognize the error in Yata et al., Applicant respectfully submits that that skilled 
artisan would not be motivated to modify the pore diameter of the Aidman et al. separator 
macroscopic and in particular 1 mm or larger. Throughout the reference, Aidman et al. expressly 
requires that the separator has to comprise "tortuosity and pores sufficiently small to substantially 
block penetration by metallic particles". However, a pore diameter of 1 mm would defeat this 
intended purpose of Aidman et al. of preventing the metallic particles from penetrating the separator. 

The Examiner rejects claim 2 under 35 U.S.C. 103(a) as being unpatentable over Aidman et 
al. in view of Yata et al. and further in view of Okada et al. Claim 2 is believed to be allowable by 
virtue of its dependence, for the reasons articulated above. 

The Examiner rejects claims 14-17 under 35 U.S.C. 103(a) as being unpatentable over 
Aidman et al. in view of Yata et al. and further in view of Waterhouse. Claims 14-17 are believed to 
be allowable by virtue of its dependence, for the reasons articulated above. 

The Examiner rejects claims 33 and 41 under 35 U.S.C. 103(a) as being unpatentable over 
Aidman et al. in view of Yata et al. and further in view of Fraser-Bell et al. Claims 33 and 41 are 
believed to be allowable by virtue of its dependence, for the reasons articulated above. 

Reconsideration and allowance are respectfully requested in view of the foregoing. 




'Kevin STLemack 
Reg. No. 32,579 
176 E. Main Street - Suite 7 
Westboro, Massachusetts 01581 
TEL: (508) 898-1818 
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(54) SEALED LEAD-ACID BATTERY 

(57) Abstract 

PROBLEM TO BE SOLVED: To attain high output without 
sacrificing service life performance by allowing a 
separator having a specific maximum pore diameter 
combed mainly from acid-proof fiber to abut to a 
positive electrode plate and a separator having a 
specific maximum pore diameter mainly combed from 
silicon dioxide to abut to a negative electrode plate. 

SOLUTION: In a retainer type sealed iead-acid battery 
having an interpole dimension less than 1 mm, the 
battery is ' constituted by respectively allowing a 
separator having a maximum pore diameter of 1 to 30 ^m 



mainly combed from acid-proof fiber to abut to a 
positive electrode plate and a separator having a 
maximum pore diameter of 0.01 to 1 ppn which is combed 
mainly from silicon dioxide (silica) to abut to a 
negative electrode plate. A plate group is manufactured 
by welding lug parts having the same polarity by 
alternately stacking them by the required number. 
Therefore, high output of the retainer type sealed 
lead-acid battery having the same outside diameter size 
can be attained by a technique of increasing the plate 
number, even when an interpole dimension is less than 1 
mm tc avoid cr reduce the possibility of a short circuit 
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